(12) INTERNATIONAL APj^HiTION PUBLISHED UNDER THE PATENT COdnRATION TREATY (PCT) 



(19) World InteDectoal Property 
Organization 
International Bureau 

(43) International Publication Date 
8 July 2004 (08.07^004) 




111 


iiii 


ill 


lilpil 


11 


ill 


11 


ill 


Illi 



PCT 



(10) International Publication Number 

wo 2004/056865 A3 



(51) International Patent Classification^: GOIN 33/5d6, 
C07K 7/00 // A61K 38/00. C07K 14/71 

(21) International Application Number: 

PCT/DK2003/000901 

(22) International Filing Date: 

18 December 2003 (18.12.2003) 



(25) Filing Language: 
ilS) Publication Language: 



English 
English 



(30) Priority Data: 
PA 2002 01982 
PA 2003 00330 



20 December 2002 (20.12.2002) DK 
3 March 2003 (03.03.2003) DK 



in 

00 
SO 

in 



O 



(71) Applicant (for all designated States except US)t ENKAM 
PHARMACEUTICALS A/S [DK/DK]; Fraebjei^ej 3, 
DK-2100 Copenhagen 0 (DK). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BEREZIN, 
Vladimir [UA/DK]; N0rrebrogade 223. l.th., DK-2200 
Copenhagen N (DK). ALBRECHTSEN, Morten 
[DK/DK]; H0stvej 7, DK-2920 Charlottenlund (DK). 
BOCK, Elisabeth [DK/DK]; Tonysvej 20, DK-2920 
Charlottenlund (DK). 

(74) Agent: H0IBERG A/S; St Kongensgade 59A, DK-1264 
Copenhagen K (DK). 

(81) Designated States (national): AE, AG, AL, AM, AT. AU, 
AZ, BA. BB, BG, BR, BW, BY, BZ, CA. CH, CN, CO, CR, 
CU, CZ, DE. DK, DM, DZ, EC. EE, EG, ES, FI, GB, GD, 
GE, GH, GM, HR, HU, ID, XL, IN, IS, JP, KE, KG, KP, KR, 
KZ, LC. LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NI, NO, NZ, OM. PG, PH, PL, PT, RO, RU, 
SC, SD, SB. SG. SK, SL. SY, TJ, TM. TN, TR, TT, TZ. UA, 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 



(84) Designated States (regional): ARIPO patent (BW. GH. 
GM, KE. LS, MW. MZ, SD, SL. SZ. TZ, UG, ZM. ZW), 
Eurasian patent (AM, AZ, BY. KG. KZ, MD. RU, TJ, TM), 
European patent (AT. BE. BG, CH, CY, CZ. DE, DK, EE, 
ES, FI, FR, GB. GR. HU, IE. FT, LU, MC, NL, PT, RO, SE, 
SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM. GA, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Declarations under Rule 4.17: 

— as to applicant's entitlement to apply for and be granted 
a patent (Rule 4.17(ii)) for the following designations AE, 
AG, AU AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, 
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, 
EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, 
IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MK, MN, MW, MX, MZ, Nl, NO, NZ, OM, 
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, 
TM, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, 
ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ, SD, 
SL, SZ, TZ, UG, ZM, ZW), Eurasian patent (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, 
LU, MC, NL, PT, RO, SE, SI, SK, TR), OAPI patent (BF, BJ, 
CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 
TG) 

— as to the applicant's entitlement to claim the priority of the 
earlier application (Rule 4A7(iii)) for all designations 

— of inventorship ( Rule 4. 1 7( iv))for US only 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

(88) Date of publication of the international search report: 

24 Febraaiy 2005 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) TiUe: METHOD OF MODULATION OF INTERACTION BETWEEN RECEPTOR AND LIGAND 

(57) Abstract: The present invention relates to a method for modulating the interaction between at least two proteins, wherein at 
least one of the two proteins is a functional cell -surface receptor and the other protein is the receptor ligand. The invention features a 
binding site of said functional cell-surface receptor on the receptor ligand and discloses a series of amino acid sequences, which are 
part of the structure of said binding site and/or involved in the interaction between the receptor and the ligand. Moreover, the present 
invention features methods for molecular design and screening of a candidate compound capable of modulating the interaction be- 
tween the functional cell-surface receptor and receptor ligand through the described binding site, and provides a screening assay for 
identification of such a compound. The invention ftnther describes an antibody capable of binding to the above binding site and/or 
to an epitope comprising an amino acid sequence essential for executing the receptor ligand interaction through said binding site. 
The invention also concerns a variety of uses of the disclosed methods, peptide sequences and antibodies. The invention in preferred 
embodiments concerns the binding site of the fibroblast growth factor receptor (FGFR) on FGFR ligands, compounds capable of 
modulating the receptor ligand interaction through said binding site, and antibody capable of recognition of said binding site. 
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2. [X] aaimsisios.: 1-3, 14-25, 29-44 and 54 

because they relate to parts of the Intemational Application that do not comply with the prescribed requirements to such 
an extent that no meaningful Intemational Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. 1^ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention Is lacking (Continuation of item 2 of first sheet) 
This International Searching Authority found multiple Inventions In this intemational application, as follows: 

see additional sheet 

As a result of the prior review under R. 40.2(e) PCT, 
no additional fees are to be refunded. 

1 . nn As all required additional search fees were timely paid by the applicant, this Intemational Search Report covers all 

searchable claims. 

2. I I As all searchable claims could be searched without effort Justifying an additional fee, this Authority did not Invite payment 

of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this Intemational Search Report 
' — I covers only those claims for which fees were paid, specifically claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant Consequentiy, this Intemational Search Report is 
restricted to the Invention first mentioned in the claims; It Is covered by claims Nos.: 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

Invention 1: claims 1-44 and 48-54 (all partly) 

directed to a method of modulating the interaction between a 
fibroblast growth factor receptor and a protein having a 
binding site comprising SEQ ID N0:1 (NCAM Fn III, FGFR 
binding motif) and a method of finding compounds which 
interact with FGFR and a polypeptide ccnnprising the 
sequence SEQ ID NO: 1. 



Invention 2: 1-54 (all partly) 

directed to a method of modulating the interaction between a 
fibroblast growth factor receptor and a protein having a 
binding site comprising SEQ ID N02 (Interleukin-6 receptor 
beta chain, FGFR binding motif) and a method of finding 
compounds which interact with FGFR and a polypeptide 
comprising the sequence SEQ ID NO: 2. 



Inventions 3-146: claims 1-54, 

all partially and as far as applicable. 



Subject-matter essentially as defined above for invention 2, 
but limited to the respective SEQ. ID s 3-146, whereby 
invention 3 relates to SEQ ID N0:2, invention 3 to SEQ ID 
NO: 3, etc and invention 146 relates to SEQ ID NO: 146. 
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Continuation of Box I.l 
Claims Nos.: 1-24 



Although claims 1- 24 are directed to a method of treatment of the 
human/animal body, to the extend that they pertain to in vivo use, a 
search has been carried out, based an the alleged effects of the compound 
for the parts of the claims which belong to invention 1 and which appear 
to be clear, supported and disclosed. 



Continuation of Box 1.2 

Claims Nos.: 1-3, 14-25, 29-44 and 54 



Present claims 1-3, 14-25, 29-44 and 54 relate to methods using a 
compound defined by reference to a desirable characteristic or property, 
namely using a compound being a functional cell -surface receptor, or 
using a compound comprising at least two immunoglobulin (Ig)-like domains 
and/or at least two fibronectin type 3 (F3) domains or at least one 
I g- like and one F3 domain . Claim 22 refer to a method using a compound 
being a functional cell -surface receptor and another protein being 
characterized by having a binding site consisting of one or more 
"strand-loop-strand" structural motifs. Claims 1, 45 and claims dependent 
of these claims lack clarity because of the expression "fragments, 
variants or homologues therefof. The claims cover all compounds having 
this characteristic or property, whereas the application provides support 
within the meaning of Article 6 PCT and or disclosure within the meaning 
of Article 5 PCT for only a very limited number of such compounds. In the 
present case, the claims so lack support, and the application so lacks 
disclosure, that a meaningful search over the whole of the claimed scope 
is impossible. Independent of the above reasoning, the claims also lack 
clarity (Article 6 PCT). An attempt is made to define the compound by 
reference to a result to be achieved. Again, this lack of clarity in the 
present case is such as to render a meaningful search over the whole of 
the claimed scope impossible. 

Consequently, the search has been carried out for those parts of the 
claims which appear to be clear, supported and disclosed, namely those 
parts relating to the method using fibroblast growth factor receptors and 
a polypeptide having a FGFR binding site comprising SEQ ID NO 1 have been 
searched. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
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receipt of the search report or during any Chapter II procedure. 
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